Antisense oligodeoxynucleotides targeting connexin43 reduce cerebral astrocytosis and edema in a rat model of traumatic brain injury.
Brain injury induces an acute increase in the expression of gap junction protein connexin43 (Cx43). It also leads to cerebral edema, probably due to the swelling and proliferation of astrocytes reactive to the injury. Antisense oligodeoxynucleotides (AS-ODN) targeting Cx43 were tested for their ability to reduce reactive astrocytosis and cerebral edema in a rat model of traumatic brain injury (TBI). The brains of experimental animals were intraventricularly injected with these AS-ODNs, while sham rats and normal controls were administered saline in the same way. Controlled cortical impact (CCI) injury was induced in both experimental and sham rats, then the damaged brain tissue was stained for glial fibrillary acidic protein (GFAP) immunofluorescein, measured for water content using the wet-dry weight method, and examined for Cx43 protein expression by western blotting. The brains of both experimental and sham groups were found to have a higher level of Cx43 expression, higher water content, and more swollen and proliferative astrocytes than the normal controls at 6 hours, 24 hours, and 48 hours post-trauma. But compared with the sham animals, brains of experimental rats showed less Cx43 expression, lower water content, and less swollen and proliferative astrocytes. These two brain-injured groups displayed a similar pattern of changes in these outcomes over the 48-hour time period studied. Antisense oligodeoxynucleotides targeting Cx43 reduced reactive astrocytosis and cerebral edema following TBI, indicating that Cx43 might be involved in regulating the water imbalance between brain cells.